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Supplementary Figure 1. TSLP promotes peripheral basophilia and Th2 cytokine responses. BALB/c mice were 
injected (i.v.) with a control DNA plasmid (control-cDNA) or a TSLP encoding plasmid (TSLP-cDNA), and (a) blood, (c) 
lungs and (e) bone marrow were harvested 20-21 days post-plasmid injection, processed and stained for basophils.  
Flow cytometry plots are gated on live, NBNT cells.  Basophils were identi�ed as NBNT, CD49b+, IgE+, FcεRI+ and c-Kit-.  
(b,d,f), Total basophil numbers for each compartment were determined. Results are representative of two separate 
experiments of 5 mice per group. Statistical analysis was performed using a two-tailed students t test (*, p<0.05), (**, 
p<0.01), (***, p<0.001).
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Supplementary Figure 2. Basophil-restricted TSLPR expression is su�cient to recover Th2 cell-dependent 
immunity to helminth infection. (a), WT or Tslpr-/- mice were infected with Trichuris muris, and splenic basophil 
populations were quanti�ed on day 21 post-infection.  Results are compiled from 3 separate experiments. (b-h), WT or 
Tslpr-/- were infected with T. muris. One group of infected Tslpr-/- mice received 100-130 x 10   TSLPR-su�cient baso-
phils (+WT basos). Mesenteric LN cells were isolated and stimulated with T. muris antigen collected from adult worms 
that were cultured for 4 hours in media. Antigen-speci�c production of (b) IL-5 and (c) IL-13 was determined by ELISA.  
(d), Serum IgE levels, (e, f) goblet cell hyperplasia and intestinal mucin production (PAS staining), (g) luminal secretion 
of RELMβ and (h) worm burdens were determined on day 21 post-infection.  (a), Results are compiled from 3 separate 
experiments. (b-h), Results are representative of two separate experiments. (WT mice n=10, Tslpr-/- n=10, Tslpr-/- mice 
that received 100-130 x 10   WT basophils n=6.) Scale bars, 100 μm. Statistical analysis was performed using a two-tailed 
students t test (*, p<0.05), (***,p<0.001). (IgE levels between Tslpr-/- and Tslpr-/-  +WT basos, p=0.083). 
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Supplementary Figure 3. TSLP selectively expands basophil but not mast cell populations from bone marrow-
resident cells. Bone marrow was taken from WT mice and cultured in the presence of (a) media, (c) IL-3 or (e) TSLP for 5 
days. (b, d, f), Basophils were identi�ed as NBNT, CD49b+, FcεRI+, c-Kit-. Mast cells were identi�ed as NBNT, FcεRI+, c-Kit+. 
(g), Total numbers of basophils and (h) mast cells were quanti�ed on day 5 post-culture.  (a), Results are representative of 
three separate experiments.  (g, h), Cell numbers were compiled from three separate experiments. 
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Supplementary Figure 4. TSLP acts directly on bone marrow-resident precursor cells.  (a), Basophil precursors 
from the bone marrow of WT or Tslpr-/- animals were identi�ed using a BD FACS Aria II �ow cytometer as NBNT, CD34+, 
FcεRI+, c-Kit-. Basophil precursor expression levels of IL-7Rα (shaded) were compared to �uorescence minus one (FMO) 
controls. Basophil precursor expression levels of TSLPR (shaded) were compared to basophil precursors in the bone 
marrow of Tslpr-/- mice. (b), Basophil precursors (NBNT, CD34+, FcεRI+, c-Kit-) were sorted using a BD FACS Aria II �ow 
cytometer and 10 x 10  cells were cultured for �ve days in the presence of media, IL-3 or TSLP.  (c,d), Cells were subse-
quently stained and analyzed using BD LSR II �ow cytometer for FcεRI, CD49b and CD34 on day 5 post-culture. 
Italicized numbers represent MFI of CD49b staining. (e), Total cells recovered on day 5 post-culture in the presence of 
media, IL-3 or TSLP. (f), Cytology of cells after 5 day culture in the presence of media, IL-3 or TSLP was performed.  (a-d, 
f), Results are representative of at least three separate experiments. (e), Results are compiled from three separate 
experiments.  Scale bar, 10 μm. 
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Supplementary Figure 5. IL-3 and TSLP promote mature basophil survival. (a), Basophils were sort-puri�ed 
from the blood and spleens of WT mice and cultured over-night in media alone, IL-3 or TSLP.  Basophil survival was 
measured �ow cytometrically by exclusion of the viability dye 7-AAD. Results are compiled from three separate 
experiments. (b), Spleen and (c) bone marrow cells were isolated from WT, Csf2rb2-/-/ Csf2rb-/- x Tslpr-/- mice or 
Csfr2b2-/-/ Csf2rb-/- mice treated with either an isotype control or neutralizing TSLP antibody over a 7 day period. 
Percentages of basophils in the NBNT compartment are illustrated. Basophils were identi�ed as NBNT, CD49b+, Fcε
RI+ and c-Kit-. Results are representative of two separate experiments of 3 mice per group.
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Supplementary Figure 6. Heterogeneity of basophil populations revealed by genome-wide transcriptional 
pro�ling. Bone marrow was taken from WT mice and cultured in the presence of IL-3 or TSLP for 5 days. NBNT, 
CD49b+, FcεRI+, c-Kit- basophils were sorted, RNA was extracted and samples were analyzed by microarray.  Gene set 
enrichment analysis (GSEA) was performed with software available at http://www.broadinstitute.org/gsea/index.jsp  
and illustrated enrichment of coordinated gene sets that correspond to previously de�ned biological processes. List of 
genes for each biological process numbered in (Fig. 4c) that contribute to the enrichment score as outlined at 
http://www.broadinstitute.org/gsea/doc/GSEAUserGuideFrame.html. EntrezGene accession numbers for each gene 
are in parenthesis. 
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Supplementary Figure 7. IL-3- and TSLP-elicited basophils exhibit phenotypic and functional heterogeneity. 
(a), Bone marrow was taken from WT mice and cultured in the presence of IL-3 or TSLP for 5 days. NBNT, CD49b+, Fcε
RI+, c-Kit- basophils were sort-puri�ed, and RNA was isolated. Th2 cells were isolated from the mesenteric LN of T. 
muris infected mice on day 21 post-infection and used as a negative expression control.  Relative gene expression was 
normalized to bone marrow-derived mast cells that were grown in IL-3 and stem cell factor (SCF) for 8 weeks.  Real 
time PCR was performed on four biological replicates of basophils. (b), Bone marrow was taken from WT mice and 
cultured in the presence of IL-3 or TSLP for 5 days. NBNT, CD49b+, CD200R+, c-Kit- basophils were sorted and rested 
for 24 hours.  Bone marrow derived mast cells were grown in the presence of IL-3 and SCF for 8 weeks.  Cells were 
incubated with 1 μg/ml of anti-dinitrophenol (anti-DNP) IgE, washed, and stimulated with 100 ng/ml DNP-conjugated 
human serum albumin. Supernatants were tested for β-hexosamindase by incubating with p-nitrophenyl-N-acetyl-ß-
D-glucosamide and measuring absorbance at 405 nm.
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Supplementary Figure 8. IL-3- and TSLP-elicited basophils exhibit di�erential capabilities to respond to IL-3, IL-18 
and IL-33. Bone marrow was taken from WT mice and cultured in the presence of IL-3 or TSLP for 5 days. NBNT, CD49b+, Fcε
RI+, c-Kit- IL-3-elicited basophils (gray bars) or TSLP-elicited basophils (black bars) were sorted and stimulated for 12 hours 
with media alone, IL-3, IL-18 or IL-33. Cell free supernatants were removed and assayed for (a) IL-1α, IL-4, IL-6, TNFα, (b)CCL2, 
CCL3, CCL4, CCL7, CCL9, CCL11, CCL12, CCL22 and (c) CXCL2 by multi-analyte panel (Rodent v2.0), 
(http://www.rulesbasedmedicine.com/).  Results from three biological replicates are shown. Statistical analysis was 
performed using a two-tailed students t test (*, p<0.05), (**, p<0.01).  
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Supplementary Figure 9. TSLP regulates in vivo basophil responses independently of IL-3.  (a), WT mice were 
treated topically on the ear with ethanol (EtOH) or MC903 for 3 days, and local production of TSLP in the ear and 
serum levels of TSLP were determined by ELISA.  (b), WT mice or (c), Csfr2b2-/-/ Csf2rb-/- mice were treated topically 
on the ear with ethanol or MC903 for four days. NBNT, CD49b+, FcεRI+, c-Kit- basophil responses in the ear were 
determined after treatment with isotype or anti-TSLP antibody. (a), results are representative of three separate 
experiments of 3 mice per group. (b,c), results are representative of two separate experiments of 3 mice per group.  
(d), WT mice were treated topically on the ear with ethanol or MC903 for 7 days.  (e), BaS-TRECK mice were treated 
topically on the ear with ethanol or MC903 for 7 days.  All mice were treated with diphtheria toxin (i.p.).  NBNT, 
CD49b+, FcεRI+, c-Kit- basophil responses were determined on day 7 post-MC903. (f), Draining LNs were stimulated 
with anti-CD3 and anti-CD28 for 48 hours, and IL-4 and IL-5 production were quanti�ed by ELISA. Results are repre-
sentative of two separate experiments. (Ethanol n=6, MC903 n =6, Bas-TREK n=5). 
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Supplemental Figure 10. Proposed model of TSLP-dependent basophil development and function. 
(a), IL-3-dependent development of classical basophils occurs in the bone marrow.  IL-3 promotes the 
proliferation, maturation and subsequent exit of basophils into the periphery.  Once in the periphery, IL-3 
promotes mature basophil survival and surface-bound IgE is loaded via FcεRI binding.  In the context of an 
in�ammatory response, antigen-speci�c IgE+ basophils migrate into in�amed tissues.  Antigen binds 
surface-bound IgE triggering FcεRI crosslinking, degranulation and production of histamines, leukotrienes 
and prostaglandins. (b) Basophil maturation in individuals su�ering from TSLP-associated allergic diseases 
occurs when IL-3 binds the IL-3R and TSLP binds the TSLPR on basophil precursors, promoting their 
proliferation, maturation and subsequent exit into the periphery.  Once in the periphery, basophil survival 
is enhanced via IL-3-IL-3R signaling, while TSLP-TSLPR signaling induces surface expression of the IL-33R.  
Although surface-bound IgE is loaded via FcεRI, TSLP-activated basophils do not degranulate in response 
to FcεRI crosslinking. In the context of in�ammation at barrier surfaces, TSLP-elicited basophils migrate to 
in�amed tissue where they encounter IL-33, triggering their exaggerated production of IL-4, IL-6, CxCl2, 
CCL12 and CCL3. 
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